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\. Mission 1017 (J-14) wes laurered 25 Fetruery 1965. Tre iritiel 


phase, desiz.ated Missier 1017-1, accomplisted 39 photoarephic 
revolitions, including 3’donestic and’2 engineering pesses. The 


paylfbd‘was recovered, 1n.ar. air catch on 2 March 1965 ard secord-prase 





operatioks were {nitisted with ro intervenirg deactivetion period. 


Mission 4017-2 atcO™plisted 33 photoarsphic revolutions, including 
3 dorestic ard 3 Oxclf.eering passes. Fecover. of “he secor.d perlosd 


-canieras 





ir. el air cs¢cr. on & Marck 195 termineted the missior.. 
: A 


tut ea capping shutter malfunction degraded *he sleve (AFT) camer: 

protorrapny in tAe lest S$ pesses (133D - 137D). Tre steller/irndex 
rformeda ‘gatisfectcrily througout Mission 1017-1. A 

possitle solenoid Reifanetior in the secor.d-ptase S/I unit caused 


re. Crly 45 stellar formats ard 29 irdex 









‘wm O48 
@The photberaphy in Mission 1017 wes acquired e+ soler 
elevations rahging tetween 0 ard 79 degrees. Geographic lstitudes 
ranged betwee \9 degrees south and 74 degrees north. Clouds’ 
otscured 20 percent of the panoramic photocraphy in Mission 101°-1 
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Starting -Tase 2 March 194° : . ? 
= f 
Tecovery Date £ Varch 19°5 
Ortital Parsmecers , \ 
. . 
é Mission 1017-1 . Mission 1Cl7-2 
(Fev 4o)} (Fév 109) 
Period ° 39.99 mir. “O.2F ots 


Perigee 92.29 nm- OBS xm, 
Aporee hs, = 201.90 nm } 192.32 = 
+ Eccentricity O.OLK5 





Inclinatior Anrle 75.07° = 76,977 
38 _.Fiustocrapeic Cperations : 
Mission 1017-1 Wigston A0l 22 a 
Operational ‘Psesses ; 3h 27 
Domest.i¢: Passes: z 3 3 
Enginecring. Passes ; 2° ; : 3 
Fecover:: Fevolctions 31 Pg 1us = 
* 2 ; : —_ 
\ ee 
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.. PART 1. CAMERA OPERATION >) 


Ll. Master (FWD) Panoratic Camerd No 120: The instrument wes’ 7 
operational trrougrout tre mission. Cemexa-ind:ced deersde vicrs ; 
consis* primarily of =inor scrateres random minus-dernsity streers. 
light leak pstterns e+.¢r :ear the at-res* positions, ard 4 





viameer Of geriritic |*stis tlecrerses. fe- le.ter eappesr - 

irvtermittencly on toch fils edges in pegs SLD tnd on the time trs2k 2° 
@Pedze ir pesses “4D ard “i'l. Althourh some of the discherzes 

sr.trude | formats. Sezradaticr is tinor. Tre meltor Li 6 ir eek.” . 

sreéas 37,o0r TROT LCG Sener e TOS. OeSs eer gee tar. ee eee eo i 


DAL “ErNS t . - &@ ae 


: Migsior, 1Ol7-l: The “th frene from 75e@ S24 OF. most presses ¢ : 
is derratied t- sr etre-to-eize rectercle gf uriferm fog, 8 
° approximately "Lo irnetes wide, loostéa int the: teke-.p eect tor. 
; ofthe frame. Tr@ last frame of some pesses’corn<eirns =r. . 


e3 ‘ipmer. stadower-spy. at the sipply end of she forme+.. : 


Wissior, 1017-2: The Sth frene from <he erd of most p-sses 
cortsirs 2 small lich: trece in the teke- “7D er4 of tre ‘ormaX. 
A similar patterr. is present i). the next-te-lss= fremes “Tre ° 
lest ‘frame. cor.teairns 2: eaiiore*.< sradowcrep:. ? a 


‘@ 
Tie derree of derraiction in the frenes efrvecte? m7 she 
“orn foe. lifn* trectes. ard es::ipmen: sredower-prs.is deperten= . 
ay’ tre extent of time that the camer: wes et rest end on the sol-er’ 
eleva: ion during the cavtebe-of: period. Tesredétion is rot severe 
tr the mplority of cesses ir Mssto: 1Lol"-l’ewd ts ever less iv. 
‘ission 1017-2. S 3 


Feirt.tarditr-is noted st the stert of sne scar in.cthe dd. 
tiinedensity areas. s.cn es water im-gem.. Zyamples sre fo ind in 
" passes 93D end. 129D. Frenes 5S7-“1 of psss 13°D (the cersinel . | 7 
proto. raphic revol:tior Les seyverel: degraded <: smesre?d images 
ard internittert forrtve 3 £0: impending ‘ilm exhaustion. fr 
aidition, static'discrer- 7.3 acresiors sre preser*+ or roth 
etres of the Yil-. i. 
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2. Slave (AFT) Panoramic Camera No 165: The camera operated without . 5 
malfunction until pass 133D, frame 24, when the capping shutter failed 


to close. .It stayed open throughout | the remainder of the mission. 
The horizon images and the extreme ends of the panoramic formats 
suffered the mest degradation. The degree of degradation varied with 


by special printing of the duplicate pOsitives. Similarly, 
printing restored a significant amount of the degraded imager 
in. the fanoramic format end sections. Dendritic static discharges . 
are. oie intermittently on the fiducial edge of pass 55D and on the 
frequen¢y marks edge of passes 83D-86D. A number of the discharges 


‘solar sh ty ape Most of the affected horizon images were later. 


. intrudejon the formats, but image degradation is minor. Banding is 


“; 


g@etectable in thin-density sreas at the scan start. Several pastes 
‘contain intermittegt minus-density streaks. As in the master (FWD) 
panoram c material, certain fog patterns and light traces appear 
recirrently at or near cemera- -off positions. Brief descriptions of * 
these follow: 


~ 
» 


Mission .1017-1: The first frame of most passes contains 

ar-type light trace, approximately 0.75 inches wide, 

extendtitg from edge to edge within the format near frame-center. 
. The 7th, frame from the end is degraded by an edge-to-edge 
® rectangle of uniform fog, approximately 6.5 inches wide, 

poditioned in the take-up section Qf the frame. The third 
frar, ie from the end of most passes cSotains an equipment 
shadowgraph at the take-up end. A smil, irregular fog pattern 
is fresent in the next-to-last frame but is not readily 
detectable in all cases. 







Mission 1017-2: The first frame of most passes contains 
the same-bar-type light trace noted in Mission 1017-1. - An 
equipment shadowgraph is yresent in the third. frame from the 
end and a faint light trace is detectable in the last frame of 
sone passes. 


Master (FWD) Horizon Cameras: The port (supply) horizon camera - 


as operational throughout the mission. The starboard (take-up) . 
horizon camera shutter malfunctioned (failed to close) in pass 5D, 

frames 120 and l21, causing the loss of 2 horizon exposures and . 

degrading ttre pencremic photography in those frames. The overall 

horizon inage quality is good. 
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4. Slave (AFT) Horizon Cemeras: The port (take-up) and starboard ~~ 
(supply) horizon cameras were operational throughout the mission. 

Image quality is good. However, the Panoramic camera capping 
shutter malfunction noted in Item-2 degraded.all the horizon images 
from pass 133D, frame 24 to the end of the mission in Pass 137D. 
Special printing was required to restore the affected images toa - 
useable condition. 7 

5. Steliar Camera No 21 (Mission 1017-1): The instrument was 
operational throughout the mission. Approximately 30 percent of 
each format is degraded by flare. All frames contain a minirun 

of 10 readily identifiaile sters which provide better-than-average 
geometry. However, numerous examples of distorted steller ‘images 
are also detectable in most frames. In general, mensuration and 
reduction of attitude values were enhanced by. the above-aversge 
contrast and better-than-average geometry, but limited ty the 
prevelance of. distorted imagesy Some difficulty was encountered 

in resolving the-reseau cross in the fiduciel marks which were 
SvererPoEess The film is free of eu but minor degredations. . 


6. Stellar err No 60 (Mission 1017- ): A possible solenoid : 
malfunction is tentatively identified as the cause of a film . 
beetering faiiure, with consequent multiple exposures. The camera 
wenerated only 45 stellar formats, of which-approximately 70 

rereent contsin evidence of -ultiple exposures ranging from 2 

to 5 exposures per format. The remaining, unaffected fremes contain 
tuir-tc-good stellar imeges. The flare is noticeably less intense 

than in the film exposed during Mission 1017-1, .and a considerable 


“numt-er of stellar images ere detectable in the flsred areas.. 


Index Camera No D2] (MiSsion 1017-1): The instrument performed 
without malfunction and produced good-quality terrestrial imagery. - 






8. Index Cumera No D68 (Mission 1017-2): The possible stellar/index 
colenoid malfunction noted in Item-o limited the acquired photography 
to 209 frames, most of which contain multiple exposures that nave 
little or no information content value. . 


Diy jesoetatea Equi nent: The old-type binary date block was | 
eployed in the master. (FWD) panoramic camera and the lamp images 
are*bloomed and distorted. Some read-out problems were encountered 
in the Slave (AFT) camera material. Specifically, the dimnesé of 
Lump No 17 in passes 20D and 41D and Lamp No 29, in many passes, 


cuused difficulties. In pass 136D, the top row of lamp -images tracked 


, ; _  TeRFRETRE 
we ae TOP-SECRET -RUFFE . a or Control Syétem Only 


tae  oaopscererrir ~~ =: «:l AD | 


Control System Oaly 
Lh 


too close to the edge of the fi 
The frequency marks are flared, 
recorded outside the formats 


all casés. 


10. - Special Note: Yaw Steering Experiments: Vehicle yaw was 
programmed in passes QD-65D. The yaw increments ranged from 0.75 — 


and the time had to be hand-read. 
ith reflected images, but are 
marks appear underexposed in the 
slave (AFT) camera material of Mission 1017-2 but are readable in 


E 


to 1.50 degrees, depending on the system lattitude. This is one 
ef a-continuing series of experiments intended to investigate the 
practical value of controlled yaw as compensation for possible 


image smear induced by the earth's rotational velocity. 
0.5 degrees of residual (uncompensated * 
implementation of the yaw steering contro 


w angle remained after 
» Identical terrain 


Approximately 


photography, acquired with and without yaw steering, was examined 
The participants in the evaluation 
were unable to detect a difference between the samples. 


for comparison of image quality. 
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' FIGURE I. DEFINITION OF PHOTOGRAPHIC DATA. | ae 2 


The date pertaining to photographs conteined in this publication » 
are defined as follows: : 
Pass: A pass is the operational portion of an orbital revolution. A 
suffix D indicates that the photography was acquired during the 
descending portion; a suffix A indicates that the photography was ™~ 
acquired during the ascenfing portion; and a suffix M indicates j 
‘that the photography was acquired during a pass that included both 
ascending and descending portions. An additional suffix E indicates — 
= the pass was an engineering operation or that a poreeen of 
he pass has been edited. 


Date of Photography: The date of photography indicates the day, month, 
and year CoAT) that the photography was acquired. : 
Universal Grid Coordinates: These coordinates are included to locate 
-the paueNrers photography within the panoramic format. ~' Pee 
~™.. 
Enlargement pactoes: The enlargement factor is included to indicate the 
latitude and longitude of the panoramic format. 


Geographic Coordinates: These coordinates are. tnedeaed to indicate the. 
latitude and longitude of the panoramic format. ; 


Altitude: This measurement is the vertical’ Sietante from the vehicle 
-to the Hough Ellipsoid at the time of the acquisition oF the 
photography. - ‘a : 


\ 
Pitch: Rotation of the camera about its transverse’ axis.” Using 
appropriate aeronautical terminology, positive readings indicate 
nose-up attitude and negative read snes indicate ee attitude. 


Roll: Rotation of the camera about its longitudinal axi Using 
appropriate aeronautical terminology, positive readings indicate 
left wing-up attitude. Negative readings indicate right wing-up 
attitude. Bag Oo | 


1 
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Yew: Rotation of the camera about its vertical axis. Positive 
readings indicate counterclockwise rotation when viewing the 
ground nadir from the vékicle-mounted camera in flight. 


Local Sun Time: This time is included to present to the viewer a 
realistic time of the acquisition of the photoeranhy illustrated. 


Solar Elevation: ‘the solar elevation is the sneuiag elevation of the sun 
above a plane tangent to the surface of the earth at the center of 
the panoramic format. A negative soler elevation indicates that the 
sun is below the plane. a on 


Soler Azimuth: The solar azimuth is the angulax measure Nor tt the rays 
of the sun measured from true north in a clockwise d ection. 


sure: The exposure is the duration of the photographic exposure 
expressed in a fraction of a second and is computed from the scan 
- rate and slit width. 
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FIGURE 2. EXAMPLE OF HORIZON CAMERA PHOTOGRAPHY. 
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COND bc. din Here Heo ; , FWD 
POSS ee ers ewe Se eck ow ee eas DD 
ot FIMO hac aren Ke ee 8 
* Date of Photography 2... 2.0.02 2006.% 2] February“1965 
- —- Yniversal Grid Coordinates ........0.- Port Horizon 
Enlargement Factor. 2... ee 3x : 
Geographic Coordinates. 2. ee ee 40°00'N, 83°S7'W 
~ Altitude (feet)... ee eee Site! saw Dee eal 
Pan Camera Attitude: 
Pitch oc ee ee ee ee ee ee UT! 
ROM we Screwieg os ct cand eve rere 
Ve Ce seta se Be ie Saw Gee kaa Wee 
Local Sun Times... ee ee ee ew ee LUSH 
Solat Elevation... 6. we ee ee ee ; 40° 
Solar Azimuth ... 30. eee ee eee , 199° 
Horizon Camera Exposure 2... ee * Y100 sec 
; . a 
7 ‘ 
Approximate flight direction ; : 
on photograph Meee on photograph 


«° t+: 
- 64 -— 


Approximate location of photograph in format. Negative viewed with emulsion side down. 
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Approximate Scan direction ~ 
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Stellar Frame Number, 2... bid hice. ee bre tosis “66 - 

Correiates with FWO Camera: 
POSS: 66 aos erga aor Wg a oe Oe Oe 60 . 
FIA 6. 4.66 Wwe oe Awe ere ees 144 . 

Date of Photography .. 2... ...222 08 e 26 February 1965 

Enlargement Factor. 2... ee ee ee ee 5x 

Pan Camera Attitude: 
Pith. ..... Bee tae Soa elec 8 15°21 

Vin, ROU 2d: sic Gia ten pve eh eI cee ate es at 00°20! ! 

VAS eee GS Ae Se Bee eae -—00°18' 

Stellar Camera Exposure Time. 2... 2 ee ee 2 sec . 
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Master (FWD) Camera 8,252 Sbefacee ‘frames, - 7,725 £t/2,914 frames . 
Slave (AFT) Camera 8, 214 ft/2,940 frames’ Cae £t/2;908 frames _ 

_ Stellar Camera | - 66-ft/ 420 frames~.. 2 ‘ft/ 45 frames 
Index Camera ~ * aes ft/.. 420. frames. foes eg: 6 ft/ 29 eae : 
Total ey eer Master (Fw) Camerai.:. 35,977 ei 5,850 frames. - -. 

Total Footage/Frames, Slave (AFT) Camera: 15,886 rt/ 5,848 frames’+': = 

Total Footage/Frames, FWD & AFT Comeras: - 31,863, £t/11,698 sadcerhy Ge ° 

The last 6 master Panoramic pone ‘aha’ ‘the last 7 slave. panoramic 

‘frames of the terminal pass in Mission 1017-1 (pass 81D) vere recovered’ ~ 

=: with the second payload pone every mission employing the “alk be foei a | 







concept, the last few fr 
at_the head of. the: seco -phasé. “payload ; = 
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een Film Process: ; Data:.: “Tis- aatiee’ rovides i 

: processing, exposure, density, and. physical. condition: off the Boe eae 
negatives. Processing data. 48 abstracted from records” provided | by. ‘the: aS - 
processing contractor. -; ‘Evaluation of exposure and determination of 

‘the film's physical condition are accomplished by on-site inspection, 
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.  Of.the negatives as they are made available for breakdown and. titling... 


Densitometric readings and. a final, more. thorough: examination of: the: eee | 
original necative® 4 are ‘conducted by poe erent ‘analysts. at. a ) laters: ges 













date: . Pie re a ay ye “> dan Meats PRN. om: wee oe ay ae ie ae 
Pee Be eR Re ina a — ees ; 
| . Most of cpa. Postage! in this. mission, received, ‘adeq ite. exposure f=. 
-. However, variations in terrain reflectivity. and/or low dolar. sleet. 7 


caused some départures from normal exposure results,” 
an acceptable minimum/maximum densities’ mean, infrared: dé) 


development levels pxceries for. the various portions ; of. 
records. ee eo ee ee 
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The following development levels were employed in prchansing tet 


film: 
1017-1 ra — 4017-2 
Master Slave ° Master Slave 
Primary | 13% aug | «Sh | 18% 
Intermediate 63% 584 63% 62% 
Full. ., 2hh 18% ’ 32% 20p 


Sixty-two processing level changes were required on the master 
record and 47 on the slave record on Mission.1017-1. On Mission 
1017-2, 51 processing level changes were required on the master record - 
and 46 changes on thé slave material. As a whole, density of the 
mission record is good. Most of the density levels are in the mediun 
category. — : ; 

3- Physical Film Degradations: No major degradations are present 

on the panoramic film. Most of the- degradations consist of. 
intermittent and minor scratches, digs, pinholes, etc., except for 
the dendritic static discharges previously mentioned. The -only 

other exceptions worth noting are an uncommonly high number of kinks ~ 
in the material.recovered from Mission 1017-1 and numerous fine, _ 
longitudinal emulsion: scratches near'the take-up end of many frames 
-in the second-phase material. The stellar/index film records are 
also free of all bdut- minor physical defects.” 


4, Film Processing Curves: The following pages contain reproductions 
of the film processing curves for Missions 1017-1 and 1017-2. 
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reconneissance material and its interpretability. A numcer of inter- 
related factors are involved, such as the quality of the photography, 
the extent of target coverage, scale, and weatner limitations. How- 
ever, the criteria for assigning a PI suitability rating cay te. recuced 
to (a) the scope of the photographit coverage and {o) the degree to 
which a photo*interpreter may extract useful-and reliable information 
PI suitability wanes are categorized as excellent, goed: fair, 
poor, and unusable. These ratings refer t6 the overall interpretive 
value of the photogreply obtained from a particular recormneaissence 
mission. Individual targets may also te essigned PT suitebility ratings 
if that is necessary ‘or desirable. The stahdards that -Geterzine the 
. Various ratings are as follows: > 
functions or processing faultg and weather conditions are faverable “ 
throughout. The imagery contains sharp, well-defined edges and corners, 
‘witn no unusual distortions. Contrast is optical and sradew ¢ veils; 
as well as details in the highlight ereas, are readily detectsd ie. 
Observation of small objects and a high order of mensuration we race 


from the material. 

possible by we consistently superior quality of the PACPORr er: ys 
Good: me peo eegeahy is relatively free of dapradations and — 

limiting - weather conditions. Edges and corners of objects are well- 

defined. No unusual distortions* are present. Détection end accurate 

mensuration of small objects are feasible, tut to a lesser Reeree then 

in material rated as “excellent.” 


Fair: Degradation is ‘minimal but, the ‘acuity of the photography 
is less t then optimum. Edges end corners of objects are not crisply 
defined and there, is loss of detail in shadow and/or highlight areas. 
Detection and identification of small objects ere possible but accuracy 
of mensuration is reduced ty less-than-optimum contrast that prevails. 
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Poor: Camera-induced degradations and/or weather limitations 
severely reduce the quality of the photogrephy. Definition of edges 
‘and corners is not sharp. Only gross terrain features and culture 
may be detected or identified and distortion of form nay exist. 
Accurate mensuration of even large objects is doubtful. 


ee 


Unusable: Degradation of the photography completely precludes 
detection, identification, and mensuration of cultural details. 


2. PI Suitability, Missions 1017-1 and 1017-2: © te PI suitability 
. , Of the photography obtained in Missions 1017-1 and 1017-2 is good. 
A total of 239 targets was reported in the prelirinary PI reports 
52 targets in Mission 1017-1 and 87 targets in Mission 1017-2). 
th regard to photographic quality of the specific targets covered, 
the notation PQ (Poor Quality) appears only 28 times. The najonity. 
of the PQ ratings refer to photography degraded ty obliquity and 
_ low solar elevations.and further degraded ty atmospreric haze or 
“blowing snow. The capping shutter malfunction’ reported in Part I, 
Item 2 did not seriously retiuce PI suitability, since only the 
. extreme. ends of. the panoramic- -formats were affected by:the resultent 
fogging itp sses 133D ~ 137D of the shave (AFT) camera. In addition, 
. speciat-print was employed to salvage a significant amount of the 
degraded imagery in.the panoramic format end sections. Cloud 
*‘ reflectance streaks were observed in a number of instances throughout 
the, mission record but degradation is minimal, particularly in the 
photography. a ae with Slav AFT) panoramic camera. 


The conpenatively extensive covers iA this mission permitted 
confirmation of numerdug previous suspect “eetivities, new icentifi- 
cations, and revision of information on a numttr-of tergets covered 

" n past missions. However, the preliminary PI reporte represent the 
ihitiel scan results ‘Only, which ere accomplished in a relatively- 
short’ — without the aid of the. precise analytical and nenburel 
instruments normally employed in photographic interpretation. More 


detailed stidy of the. material usually develops additional information _ 
and may uncover matters of interest net noted in the preliminary scan. eee 


3. Definition of Mission Information Potential (MIP): The MIP rating 


assigned to a mission is an arbitrary figure intended to indicete the 
quality of the best photography obtained in the mission. It is 
representative of the camera syStem' S$ maximum’ capability for recording 
information as demonstrated by the . instruments employed “in e&ct, mission. 
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In consideration of tre information the MIP is intended to convey,: 
photography containing adverse fectors such as low soler elevation, 
poor atmospheric conditions, and similar degradations is elizinated 
in selection of the MIP example. The MIP reting assi gned to a 
mission is indicative solely of the camera system's pnotograrphic 
capability exclusive et degradations which are not cemera-derived. 
Tre selected rhotogrephy may constitute: a portion of @ freme cecnteining 
4 ferlivulgr worget, an entire frame, or several frames. In any case 
the selections do nct indicate the success, quality, cr PI suitability 
, of the’ rission as & wrole tut only the camera system's maximum effort. 
The criteria whicn govern selection of suitable MIP exarrles ere as 
*¥ollows: 
> 
a. The photography must ce comparatively free cr Soue:. 
cover and/or atrospreric PDL eLseRence: 


b. The selected targets should - at cr near freme center 
in order to minimize the effects of obliquity ana similer dis- 
“tortive fectors. 


ec. No photography affected by system raifunctions or inherent 
degradations can te, considered for MIP selection. This eliminates 
the first few and last few frames of a pass, since thesegay <Sh- 
in image motion. In addition, the photography must be free of 
efNects induced ty vehicle pitch, roll, or-yaw deviations from 






d. Solar sievaeion must be nesr optimum. Overexposed or. 
underexp ed photogrephy is. not suitecle for MIP selections. 


e. ferably, good-contrast targets such as airfields 
are ehosen for comparison with similar targets covered in previous 
misSions. 
4. MIP, Missions 1017-1 and 1017-2: Based on the foregoing criteria, 
frame 9 of rass 30D, FWD, and frame 106 of pass 136D, AFT, are selected 
as the MIP examples for Missions 1017-1 and 10i7-2, respectively. The 
- targets within those frazes that exemplify the MIP rating of 85 awerded 
» to totn ‘phases of the mission are an airfield (Mission 1017-1) and a - 
built-up culture area (Mission 1017-2). Examination of the overall 
quality of the photography acquired by both.psnoramic cameras: indicates 
that the slave (AFT) camera produced slightly better imagery, on the 
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DEFINITION OF PANORAMIC CAMERA FORMAT CALIBRATIONS ° . 


7” + 


Measurements sre made with respect to collimator targets fixed 
with respect to the mechanical interface between the total payload 
assembly and the orbitai vehicle. 


Two sets of 3 targets each are aligned to te coplanar within 
+ 5 seconds of arc so positioned to form an angle of ~15.00° +5 
Seconds to the mechanical interface for master camera celitrations 
and an angle of #15.00° + 5 seconds to the mechanical interface for 
slave camera calibrations. 


A. Target 1 @ eech set is imaged on the terrain format. 


B. The second and third targets of each set are et angles 
of 75.00 + 5 seconds from Target 1 and are imaged on 
the horizon formats. , 


@Me indicated center of format for the panoramic cameras is 
given oy the intersection of a line through the center of mass of the 
central shrinkage marker dresn normal to the edge of format containing 
the shrinkage marker and a line parallel to the same edge located at a 
position half-way between the formet edges. \ 

4 
The inditsted principal points ‘of the horizon cameras are the 
points of intersection of lines joining opposite fiducials. 


Svo end Yvo ere thd offsets of Terget 1 from the indicated center 
of format of the panoramic cameras as defined in Paragraph 3. 


Xs, Ys and Xt, Yt are the offsets of Tergets 2 and 3 from the 
indicated principal points of the supply and ae horizon cameras 
respectively. : 


The indicated flight direction is the direction of vehicle travel 
during orbit. The forward edge of format is the edge opposite the 
shrinkage markers for the master camera and is ‘the edge containing. the 
shrinkage markers for the slave camera. *» 
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Dimensions A, B, and C are the spacings of the shrinkage markers 
and dimensions D and E are the spacing of the Y axis fiductals. 
Techniques for exact measurement of these dimensions have not been 


developed. The figures quoted are measurements made on hand-processed 
film without control of shrinkage. 


: The format dimensions are measured to the best estimate of format 
‘edge. 

Measurements of the engle tetween the indicated axis of the 
panoramic cameras and the line of intersection of the plane defined in . 
Paragraph 2 on the format is obtained from the offset dimensions Dmx 
and Dmy of Target 1 for each camera. . 


Measurement cf the angle between the indicated axis of the horizon 
cameras and the line of: intersection of the plane defined in Psragraph 
2 of the format is made by measuring the scan direction offset of the 
targets defined in Paragraph 2B at a fixed distance from the target 
center in the Y direction. Dimensions Dtx, Dty, Ds&, and Dsy ere the 
offsets of these measurements. 


6 


- Raadie Via 


| Tplest-KEXOOLE 
-TOP-SEERET-RUFF Control System Soly 


0 fe Payer E EAS 


7 + 
> 
. 
‘ 
. 
. 
*s 


Yoteet-RE-THOeE 
Coatrol System Only 


:-—.- = oo oe ee oe oe 





ebpunaucd wire were, ‘> 
sewed 1a DEEP WHEE encge wag, LEUR) Oar SURED A PUT X ‘8G ‘WENO ft 
WER P myUes we YET G Wom How 2 WHE “2 

Come) CONG pO CUdjoueND BBE sDAR OF puD EINE NE my Om SUDONND ITY “1 [ZLON 


Waadia Via 
- Yolont-RE3#0L€ 
Coutrei System Only 




















>, er 1 me “Tir on 
semvowd serued | a. 
: ‘Senn Wen, | " penwag wan ee 
RET eg ET | Sg ET, } 
OT eg RT ey ee Ss ee rag On eax “THE 3 
THis ee WE AF isa 4 7 Ses 
| 910-19 - 00- FIT EE ) i 2) bc ee ge | ——+ar-; , 
“Fest A RE ool ore 
cb) Se Os a 2 eee 0 | oe 
T rpang a } woe ramen : 
— 





WHO) UOIS| Muy SareTON yum pamaiA 


¥ 
; t 
7 ~-SNOISNIMIO L¥AUOS Got 





SNOILVIISIDIdS WIS °S 


“9 


* 


radi Yi ' "| “FORSECREFRUFR. Same 
Jeehhiad £ ° s . e ; 
“RO POREIQH-ONSEEM 3 


Control System Galy - 






6. HORIZON LEMS SETTINGS _@ 
(Viewed from tap of vehicle in flight) . 
* : . eae ae 
: / 
" ? F in 
Camera No, 10 
Port Supply 
Horizon Exposure | 
; Starboard Take-Up hoorure 8 
. Horizon Exposure : 
Time 1/100 Sec . 
Aperture 8.0 
. Att Camera Mb. 165: 
Porte trata 
orizon Exposure Pot Take- 
cL Vig Horizon ple 


Time 1/100 Sec. 
Aperture (6.8 
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' APPENDIX B. DERSITY READINGS 


The following pages contain @ compiletion of 
index density values obtained with a Macbeth QuantsLog Densitometer, 
Model EP 1000, fitted with an ET 20 ottschment and an 0.5mn sa daa 
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4, Index Camera No D68 (Mission 1017-2): Due to the possible 
solenoid malfunction in the Stellar/Index unit, no density readings 
were made. Of the £9 frames generated in Mission pee eho the 
majority are be aa by multiple exposures. 


>, 
+ Oe * 


" Mandle Vis 


> ene Taleat-KETHOCE— 
FOP-SEERET-RUFF- ; Central System aly 


eee 
Control System Only i ~wo-roREicn-pusceil . 


APPENDIX C. MICRODENSITOMETRY 


“e ee ; ‘ 
1. Edge Spread Function: .The- technique of obtaining the- areas 

functidn from microdensitometer ‘edge tracts is used as an objective. 
measure of the iffage quality in mission photography. The spread 

function curve represents a summnation of the separate elements of 

the photographic system. By taking the Fourier Trensform of the 

spread function the modulation transfer function of the system may 

be obtained. 


To satisfy the desire to express image quality in terms of e@ 
value, @ single number is determined from the spread function : 
curve by measuring its width at 50% amplitude. This width is > 
expressed as a micron distance in image space and may be converted 
to a distance on the ground. On domestic passes, where 3-bar 
resolution targets have been available the ground distance determined 
from edge trace analysis and from the targets has been found to be 
ecmparable. 


The microdensitometric analysis of ednes in the image requires : 
that the object edge fulfill the cofditions of a unit step: function, - 
i.e., exist for an appreciable distance at a fixed brightness level ‘ 
and change abruptly to’a new level which exists for an appreciable 
distance. This requirement is usually achieved by.rooftops of “ 
buildings in lérge-scale photography andyaircraft runways or 
taxiways in ‘Small-scale photography. 


The mission is examined to determine the MIP frame (Mission 
Information Potential) which is a subjective selection of the best 
photography. Straight edges in this imagery meeting the criteria 
of a step function for a length of at least 120 microns are selected 
for scanning with the microdensitometer. 


The microdensitometer used is a Joyce-lobel Double Beam*Model 
ITI CS. It is used with an effective slit of 1 micron by 75 microns. 
The recording table and specimen table are directly linked with a 
1000:1 ratio arm. The speed of the scan is proportional to the 
rate of pen deflection (as ‘the pen deflection rate increases the ° 
speed is decreased giving the pen time to reach its maximum response). 
. The trace thus produced represents a. plot of deflection versus 
* distance. The deflection of the pen is essentially lineer* with 
density. - 
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Several computer programs that ae as output doth the spread 
function and MIF are currently being investigated.. The best features 
of each will be incorporated into a program for the UNIVAC 490. 

In the interim, the data reduction is done manually. 


The microdensitometer plots, which exhibit the steeper density 
gradients and fall on the straight-line-portion of the.H & D curve 
for the material, ere traced and smoothed. They are then digitized 
in a comparator into values of distance (X) and deflection (Y). 

Since the instrument response is linear with density, it is al . 
' linear with exposure on the straight-line portion of the applicable © 
D Log E curve. The values of Y are converted to Log E and the 
antilog taken obtain values of relative exposure. The difference 
between adjacen¥’values of E is divided by the corresponding 
difference of measured values of X to produce the slope values 
(aE/dX). of the original object reflectance distribution. Finally, 
50% of the maximum sldpe is computed, and the distance between the 
50% slope values is determined by interpolation. The Line Spread 
Function (LSF) may also be plotted (slope versus distance) and the 
50% amplitude width measured for verification of the calculated 
value. 


The following table shows the 50% amplitude width of the - 
Line Spread Functions determined from the enclosed microdensitometric 
edge traces made on the original negative. The lines per millimeters. 


4s determined by taking’ the le of the ae empl teude width 
LSF and converting to mm. 
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1. Introduction: This study represents &8 Statistical enelysis of tre 
cloud cover on the photography of Mission 1017. The tasis of this.’ 
study is tre cloud cover da for each. quarter segment of every. 
individual frame of photography. The data.is obtained ty analysts 
specifically trained in ee etaente cloud cover ty designated categories. 


Five cloud categories rave teen fein igeek [Cs VSe an Sais 
photography (Reference, Table 1). These categories allow for the wide 
latitude of, cloud cover conditions commonly found on a frame of this ¥ 
photography. Note in Table 1 that a mean cloud percentege Value has 
reen calculated for each category for use in determining a combined © 
cloud cover rercentage for ell operational passes of the mission. 


The occurrence of each cloud cetesory within an 


oreretionel rass 
is expressed as a ,rercentese cf 1CO'snd errears in Table 2. Bech 
percéntege is a ratio of the numter of cecurrenceg oD @ given cleud - 
cover category to the totel numter of cloud otserveti nS “aq @ photo 


rrences in a 
given pass is 200 out of a total of 1 000: (250 frezes x & guerters), 
all eee combined, .then 20 percent of the pass would se clessed 
as category 1 ; 


Also sa cioud cover percentage per rass is included in the last. 
column of Teble 2 under "Cloud Cover % Per F Ess. " Tris value is 
determined ty the summation .f the products cl cetegcry percentage 
each pass end tre mean cloud percentage fcr. thet categcry es ei see a 
in Table 1. For example: If it is determined that the Pellowing. 
percefitages exist in a given fess: OO i 


* 


20% Category 
154. Category 
30% Category 
25h Category 
1p Category 5 


wy ny eed 
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_ Then, ty devine the mean pres percentage este plished: in in Teble' ‘2; 


0.20 x" §.0 = 1.00f "8 : ar 
9.15 x 17.5 = 2.63% - es eee 
0.30 x 38.0 = 11.L0% oe SG wa AS 
0.25 x : 75.0 = 12.75 ° a . at on 
. 9.10 x 100.0 - iS -ORs : 
” ; 3-7 ve . 
Hence, 43.8 percent of this-pass is cloud covered. ~*~ °°) 
¢ %, oh 5 - 4B - ee 
: ' - Wandte Via 
° ‘ e . : : ‘ 


TOP-SEERET-RUFF a? 4 Coastal System Galy 
NO-FOREIGHDISSEM 





puikadu diy ie pbemtei Ae | ahF a 





Waadle Via 


reheat SESE 
Contret System Only 





CATEGORY 
NUMBER 


—FOP_SECRET-RUFF 


TABLE 1 - 
t 
CLOUD COVER CATEGORIES 


PERCENT OF 


CLOUD COVER 


DESCRIPTION 















l Less then 10% Clear 5% 
2 10h - 25% Small Scattered 
Clouds 17.5% ‘ 
3 26h - 50% Lerge Scattered 
Clouds 384 
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5 100% Complete Overcast 100% 
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